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Introduction
Sports activity is starting to be part of our daily routine, the physical well-being walks aside the psychological and social well-being [1] .With the increase of sports practice rises the risk of lesions, although the statistic values vary, dental and orofacial lesions are very common. The result of this kind of lesion can certainly affect the performance and career of an athlete. Above all, the orofacial and dental trauma may affect the personal life of an athlete [2], [3] . Dental trauma have an incidence between 25 to 30% on the sports population, according Glendor et al., 2009 [4] . Orofacial trauma (OT) related with sports happens both in organized or amateur situations. Apparently, these type of lesions are more frequent in team sports and happens with more severity in individual sports. Taking in consideration the group of sports that are collective and of contact, basketball is undoubtedly a sport with a moderate risk to orofacial trauma. It's considered by Azodo et al. 2011 as the sport with most frequently dental emergencies in children and teenagers [1] , [3] , [5] , [6] .Basketball is considered one of the most dynamic sport during all the game-time. Over 40 minutes the athletes must have a wide range of basic and specific skills, not only physical, but also functional. The game is dominated by the explosive power, coordination of specific and physical tasks, spatial orientation, agility to deal with new situations, speed reaction of the neuromuscular complex and consequently quick moves [1] . Mouthguards can be a preventive measure to reduce the incidence and severity of OT, if mouthguards are used during the sports practice when indicated [7] . The use of mouthguards is recommended by the American Dental Association since 1950. Mouthguard is defined as a resilient device applicable to the mouth with the aim to prevent and reduce OT [8]- [10] . It offers protection separating the cheeks and the lips from the teeth, making the users less susceptible to soft tissue lacerations, preventing the both dental arches to contact traumatically and protecting particularly the teeth, as also the other involving structures. This appliance acts by absorbing and dissipating the forces from the impact/blow [2], [10]- [13] . Such sports where the use of mouthguard is mandatory have shown a decrease of 60 % in the number of dental lesions [14] .
According to Jerolimov et al. 2010 , there are 3 classes of mouthguards: extra-oral, intradental and combined. The extra-oral are a kind of mouthguard fixed to a helmet. The intradental have 3 different types. Type I: standard/stock mouthguard that can be acquired in different colors and sizes. They are ready-made and used as such. They are made of rubber or polyvinyl chloride. However, they are the least efficient; Type II: boil-and-bite or mouthformed mouthguards they adapt to the mouth after having been softened by heating in water; Type III: custom-made mouthguard which offers the best protection. They are fabricated in dental offices or laboratories to ensure a harmonized relationship with the dental arch, better absorption and distribution of forces The aim of this investigation is to study the admission and receptivity of a professional basketball team to the use of mouthguards during their practices. It will be study a single bran of custom-made mouthguard made from two plaques with different thicknesses of ethyl vinyl acetate (EVA). Posteriorly to the distribution of the custom-made mouthguards, at the end of 10 basketball practices with the duration of 90 minutes each athlete will full-fill a survey. From the survey it will be assessed the breathing, phonation, esthetic, muscle pain, comfort felt, adaptability and retention. We strongly believe it is necessary to go through this matter, once basketball is a sport with a moderate risk to orofacial trauma and the use of mouthguards is still rare in [15].
Methodology
The study population in this investigation was the Futebol Clube do Porto's (FCP) basketball team. In the first encountering it was full-filled the first part of the survey: consent form, identification of the player and player characteristics, history of the use of mouthguard and history of orofacial trauma. It was impressed the upper and lower arch with Zhermack orthoprint alginate and it was register the occlusion-bite, with the silicone Ventura Bite. Lately, from the impressions, using stone gypsum type III Madespa, it was obtained the casts. Finally, before sending the casts to the laboratory, they were prepared to be able to articulate between the upper and lower model together with the silicone occlusion-bite register. In the dental laboratory, it was used the Erkoform 3D Motion machine with the Occluform-3 accessory and two plaques of EVA with 4mm and 2mm of thickness, both with 120mm of diameter( Figure 1 ). Firstly, it was placed the upper cast in the recipient, stabilized by the granules, with the occlusion surface up faced. Secondly, it was selected the termoformation program for the first lamination of the 2mm thickness plaque, which had a temperature of 130°C and a time of cooldown of 3 minutes. Finished and cut the first lamination, it was thermoformed the second layer of EVA with 4mm thickness. Before the second lamination, the Occluform- accessory was prepared by setting up the lower cast supported by the occlusion-bite register. One more time, it was selected the correct termoformation program, this time for a plaque of 4mm thickness, which had a temperature of 100°C and a time of cooldown of 6 minutes. In the recipient we had the upper cast with the first layer/laminate adapted and cropped, ready to receive the second plaque of 4mm thickness. Immediately after the second laminate termoformation, during the cooldown, the lower cast was occluded with the upper cast, allowing to register the athlete stable occlusion-bite on the mouthguard. Then, it was cut the excess of EVA at frenulum's, vestibule and labial area. It was polished with a micromotor and softened with a Bunsen burner. On the second encountering with the basketball F.C.Porto team, the 13 custom-made mouthguards were delivered together with the second part of the survey( Figure  2 ). After 10 basketball practices of 90 minutes, the athletes full-filled the second part of the survey about the changes on the athlete's performance that might have been felt during the practices due to the mouthguard, their subjective appreciation of the mouthguard and if they would recommend it or not. We used SPSS Statistics version 24.0 (Statistical Package for the Social Sciences) to analyze the data. Taking in consideration the necessary criteria to realize the parametric tests, we concluded that the sample did not follow a normal distribution in the variables studied. Thus, it was used a non-parametric test, Wilcoxon test. Wilcoxon test for a population's median is the non-parametric test used when it is intended to compare the measure of central tendency of the studied population with a theoretic value The average of international competitions by player was 18.8 (n=13), by having registered a minimum of 1 and a maximum of 50 international competitions. About 30.8% (n=4) of the players reported having suffered an OT in the past, where none of the players were using mouthguard in the moment of the incident. From the OT reported, two of them where soft tissue lacerations, one a dental fracture and the other a maxillary trauma. Only one player had used a mouthguard before, a mouthguard type III (custom-made). The basketball risk for an OT was classified with two modes, of 6 and 7, in a scale from 1 to 10 (being 1 the minimum risk and 10 the maximum risk). About 61.5% (n=8) believed that the game-position of a player influenced the risk of the same player having an OT. All the 13 athletes, at the momentum of the survey, knew already what a mouthguard was for. About 46.2% (n=6) have heard about the mouthguard from the "Team", 38.5% from the "Television" and 15.4 (n=2) from the "Dentist". In relation to the reasons why the athletes never have used a mouthguard before, we found the following modes (n=13) ( After the use of our custom-made mouthguard, we found the following results regarding the changes felt by the athletes during the basketball practices due to the use of the mouthguard (Table 2) /or gingiva pain  2  Dental pain  1  Fascial muscle pain  1 Thus, the following evaluation was classified from 1 to 10, having the number 1 the meaning of "Very little" and the number 10 the meaning of "Very high" (Table 3) : Regarding the appreciation felt for the mouthguards by the athletes, 10 of them responded "Appreciated", 2 "Moderately appreciated" and only one "Not appreciated". In the end, 10 of the 13 athletes would recommend the custom-made mouthguard to be used constantly and continuously in basketball practice. When we compared the player's opinion on the analyzed criteria, before the use and after the use of the mouthguard, we found statistically significant difference to "Adaptation" and "Retention", with a p of 0.025 and 0.045, respectively (p < α (0.05)). To the other criteria, such as, "Communication", "Breathing" and "Salivation", it was not found any statically significant difference, p=0.141, p=0.916 and p=0.751 respectively (Table 4) . 
Discussions
Our study respected the concept that the average thickness of a custom mouthguard is 4mm. This 4mm thickness provides sufficient protection and comfort during the use [17]- [19] . Previous studies have demonstrated that there is an inverse proportion between the thickness of the mouthguard and the shock absorption capacities [17] . However, increasing the thickness will inevitably lead to less comfort and negative effects on the physiological stomatognathic system [20] . When the thickness is more than 6 mm, discomfort, respiratory problems and a poor acceptance of the mouthguard are more likely [21] . The idea that a mouthguard will affect breathing capacity during sports activities, also as, the communication capacity is still going on. Our results have shown no statically significant differences to the parameters communication, breathing and salivating. We can affirm that what the team was expecting from a mouthguard didn't change positively or negatively after the use of a custom-made mouthguard. However, we should have in count that communication was the parameter less appreciated by our 13 athletes. This discomfort has already been reported in other studies, athletes normally feel difficulty communicating, when they apply a mouthguard during their sports activities [11], [13] , [22] . The belief that mouthguards are most of times bulky, have a bad-adaptation to the mouth and are uncomfortable have risen due to the use of stock and boil-&-bite mouthguards [11], [13] . Custom-made mouthguards have been proven to be significantly superior to type I and type II mouthguards [23]- [26] . DeYoung et al., 1994, compared the comfort of custom-made and boil and bite mouthguards and conclude that besides more comfortable, there were higher adverse effects on the stomatognathic system functions when standard mouthguards are used [27] . Identical results were found by Gawlak et al., 2016, when they compared 5 different types of mouthguards. Their study provided clear evidence at a standard mouthguard, particularly Porida mouthguard, could trigger mucosal irritations, sores and difficulty in breathing [28] . Some athletes already know that a custom made mouthguard is the best option to reduce the risk of OT, but in many instances price determines which mouthguard is used [24] . In the present study, such as in other studies where it was tested a custom-mouthguard, shows that the custom-mouthguard do not affect the athletes performance during practices or competitions, can be well adapted and comfortable [13], [22] . The athletes' expectations to the parameters adaptation and comfort were statistically different to those parameters, (p(0.045) < α=0.05) and (p(0.025) < α=0.05) respectively. This found means that the tested custom-mouthguard was better than what the athletes were expecting to be regarding those parameters. Eroglu et al., 2006, also showed in a tae know do population that a custom-made mouthguards were well accepted by elite tae know do athletes in terms ability to breathe, ease fitting into the mouth, stability and overall satisfaction [29] . No adverse effect to the health of the athlete were found, such as, bad breath, changes in the gingiva or gingival pain, teeth pain, fascial muscle pain. We can allege that a properly done custom-mouthguard has almost none inconvenient to the athletes' performance, same thing was proposed previously by other authors [13], [30] , [31] . Although, it must be taken into account that a custom mouthguard with 5 years old or more, may lose the initial properties what can cause a less effective appliance in the event of an impact. Furthermore, after years of use it may also fit improperly due to teeth movement, worn down or even restored [24] .
Ultimately, we found a positive receptivity from the F.C.Porto's professional basketball team to the tested custom-mouthguard. About 76,9% (10/13) answered "Appreciated" to our bran of mouthguards and the same number would recommend it and advocate the continuous use of it during basketball practices and competitions. In addition to professional athletes also amateur athletes and children should wear a mouthguard while participating in sports that pose an orofacial injury risk [4] . The stock mouthguard, type I, is the less adapted, less comfortable, it lacks retention so the athlete needs to clench his teeth to hold the mouthguard in the maxilla which may lead to masticatory mialgia. On the other hand, can be easily found and it's cheaper. The boil-and-bite mouthguard, type II, is a better alternative for amateur athletes and children than type I, it's easy to find and can be home made. Because children's orofacial structures may be growing and year after year a new mouthguard should be done, the small investment is well apply for their protection [11], [13] . The boil-and-bite, although better than the standard mouthguard, falls short compared to the custom-made mouthguard. The custom-made mouthguard, type III, is the goldstandard for orofacial trauma protection. Thus, adult professional athletes should look for this type of mouthguard to obtain a great performance with an excellent preventive intraoral device. Although, the custom-made mouthguard is more expensive than the other two types of mouthguards, because it's made by a dentist completely adapted to the athletes' mouth, it's more comfortable, more retentive, is less bulky and can be personalized 
Conclusion
The implementation of the custom-mouthguard in the F.C.Porto's professional basketball team showed to exceed the expectancies of the athletes with statically significant differences regarding the parameters retention and adaptation. Independently of not having appeared any kind of discomfort or side effect, in general the principal complain was the difficulty in communicating. Future measures should be taken regarding the manufacturing process of mouthguards to improve the athletes' ability to speak by maintain the other characteristics. We draw the attention of our professional colleagues that the Portuguese basketball athletes are a group of risk in relation to the orofacial trauma. It should be mandatory the use of a mouthguard to play basketball. Our sample showed to accept the tested custom-made mouthguard, we believe that this sport's population is receptive to the use of a custom-made mouthguard.
Nomenclature

OT EVA
Orofacial Trauma Ethyl vinyl acetate
